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THE SCIENTIFIC UTILIZATION OF THE ENERGY IN COLOR 
TO PROMOTE EFFICIENCY IN INDUSTRY 
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TREMENDOUS TRIFLES 




EVERY 
MINUTE 
COUNTS 



INDUSTRY has spent millions of dollars on time-and- 
motion studies to minimize body fatigue. But up to 
now except in the field of improved illumination — 
practically nothing has been spent to save workers from 
eye fatigue. 

Frequently the changes recommended as a result of a 
timc-and-motion study seem trifling, The stool that a 
worker sits on goes up an inch or two higher. The 
handle of a shovel is made slightly shorter. The grip on 
a wrench is changed. And the productivity of the man 
who uses that stool, shovel, or tool is increased by ten 
or fifteen percent. 

The history of modern industry abounds in examples 
of trifles that have turned out to be of tremendous im- 
portance. 

The new science of Color Dynamics deals with one of 
these "tremendous trifles" — COLOR! At first thought, it 
may be hard to believe that the color on a machine, on 
a wall or on a traffic lane could have a marked influent i 
on a worker's morale or his rate of production. But 
remember — the executives of days gone by must have 
been equally doubtful about the practical value of adding 
to. or subtracting an inch or two from a factor\ stool. 
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Objectives 

of 

COLOR 

DYNAMICS 
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1. 

2. 
3. 



To Promote 
CONTINUITY OF EMPLOYMENT 

To Improve 
EFFICIENCY OF OPERATION 

To Maintain 
QUALITY OF PRODUCTION 



Everv production manager wants his workers 
to stay on the job - to process the maximum 
quantity of material -and to have thequalitv oi 
that work measure up to the highest standards. 

As the following pa^es will show. Color 
1)\ namics can make a real contribution towards 
the attaining oi these three objectives ( olor 
D) namics means more and better work per 

man-hour - and more war/- hours per man. 



LESS ABSENTEEISM 



FEWER INJURIES 



LABOR BENEFITS 




The morale and efficiency of industrial 
workers arc drastically affected by certain 
physical conditions under which they 
work. Continued eyestrain leads to nerv- 
ous tension causes unnecessary fatigue. 
Drab, cheerless surroundings cncoui 
mental depression make che ioh seem 
harder. The Color Dynamics System elim- 
inates these negative factors. It also re- 
duces the even more insidious "absentee- 
ism on the job" in which a worker is 



continually finding his 

machine. • ( olor Dynamic rncd 

not onl) with the factor] >und 

of walU, Qoor and ceiling bur also with 
the machines. Methods for painting ma- 
chinery have been developed which re- 
duce the danger of personal injury \\ 
the same time, sic train and the 

resulting fatigue are minimized, the 
workers themselves remain mure alert 
\K\A are better able to avoid hazards 



• Management m\ labor \ xn see 
eye to c ye on i 

mi< s From the point of' the 

the purpose of I 
■ui s is to make his w < • 

i keep him happier 
on his |oh and t< i contribu 
his sai ■ _ , r .l his !, 

bv eliminating insidious 

' frequentlv the i ausc ot nerv- 
ous tension. 



COLOR DYNAMICS 



The adverse effects 
of eye fatigue are 
felt in many parts 
of the human body 



THE MUSCLES OF THE EYE 

I he movements oi the eyeball arc operated fatigue communicates itself to other parts 

b) seven muscles Every time the eye of the body. A worker suffering from eye 

moves from side to side or up and down, fatigue feds tired "all over.'" He n 

muscular action takes place. When the ins become the victim of headaches, 4 nerve 

contracts or expands, that also requires digestive upsets and many other 

effort by the sphincter muscle turbana 

muscles get tired — iust like anv i j ■ i j 

' L *") live fatigue and its various b\ -products 

other set o! muscles , ' . 

Slow a worker down. Both the quantlt) 

Yet. curiously enough, this tirednes and the quality of his production falls 

not commonly felt in the eve itself Eye Absenteeism and injurie 



Decreases Eye Fatigue 



CAUSES OF EYE FATIGUE IN WORKERS.... 



TENSION . . . 

Hold out pom arm and at r Ik- same time 

muscles ot whii fingers and forearm Notio how 

t|uukl\ pour arm grows wear) I Ik- hinj 

happens to <i workers eyes when th< coloi ol the 

material he is fabricating is too limilai to : 

ol his machine I Ik- ex tra effort require I 

.1 te bei w een the material and the machii 

S( till | s.| \ A I II 

CONSTANT ADJUSTING . . . 

Go 'i om .1 sun I m iti eel into .1 dark movin 

theatre I or .1 minute "' two vou are so blin ' rhar 

\ on cannot inul .1 sea t \ workei w h( 

a light c olorol mac hinc to .1 Jar k w .til • 

has t he same ex perien< e to a 

"Yet stead) fixation upon a given Kisk 1 
I \ es are more c omforta ble w \\ 
gaze changes frequentl) Hence it is botl 
restful to glance up from work bein 
to time If surroundings are dark tl 
glances will be to require cIk ■* the 

eves for a different light intensity 1 
readjustment w Ik-m the e) t 
rhis requires nine and 1 loss ot effi< ts * 

In ( olor Dynamics, important machine 
painted in different, but nor too w 
colors, guiding the w ork 
requiring attention and thus 
travel Hie walU arc painted in 
which do not force the worker to ma 
adjustments 
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Applied to... 



Open he 



1. MACHINES 



2. WALLS AND CEILINGS 



3. FLOORS AND AISLES 



Open here ° n the inside P a g es ^ three ma jor steps in the 

application of the principles of Color Dynamics 
to a typical factory are illustrated. Each step 
will be discussed in detail farther on in this book. 
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The first job of Color Dynamics is 
to separate the critical from the 
non-critical parts of the machine. 

FOCAL COLORS 

The critical or operating parts of the ma- 
chine should be given a color that comes 
quickly to the eye, a color that "pops up," 
in strong contrast to the stationary or non- 
critical parts of the machine. This is know n 
as a Focal Color. It focuses the worker's 
attention exactly where it should be — ar- 
rests his eye and reduces the unnecessarj 
travel which is bound to occur when the 
whole machine is a monotone in "machine 
gray." As has been pointed out before, un- 
necessary eye travel throughout the working 
day is a common cause oi eye fatigue. 

RECEDING COLORS 

While the critical part of the machine musr 
come forward the non-critical parts must 
drop back. The wideh used "machine gray" 
Joes this to a certain extent hut is in itself 
a somewhat depressing, morale-lowering 
color. After careful study, the Pittsburgh 
►ries ha\e developed a receding color 
called Vista Green lor the h< I d \ oi the ma- 
chine. No other color has such a rela 

I on the human n yet it 

ressant. The w idespi 
uve of green h\ Nature ii and ftel 

the perfect proof of this poii 



Applied to Machines 



Vista Green is recommended for the body 
of most machines. Occasional exceptions 
occur to this rule. In plants engaged in food 
preparation it may be advisable to use white 
to give a more sanitary appearance. 

DOUBLE CONTRAST NECESSARY 

In selecting the focal color, it is important 
not only to choose one that is in sharp con- 
trast to the non-critical parts of the machine 
but also one that affords a clear-cut contrast 
with the material being fabricated. For 
instance, a focal color of light gray is com- 
pletely wrong if the material is aluminum or 
stainless steel. The worker is constantly 
straining to see where the material ends and 
the machine begins. There is no easy-to-see 
line of division. 

The ideal situation is one where the focal 
color provides a satisfactory contrast with 
both the stationary part of the machine 
and the material (lowing through it. 

When this double contrast is achieved, 
eye travel is discouraged and tension is re- 
duced. The result of this improved visibility 
soon makes itself felt in the daily output of 
the worker -- and in his attitude towards 
his work. 

In essence, Color l>\ namics i^ based on prin- 
ciples direct 1\ opposed to camouflage prac- 
tices. To camouflage an object color is used 
to hide and obscure . In Color Dynamics, color 
is used to highlight, reveal, and emphasize. 
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FOCAL BLUE / 
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/ FOCAL YELLO* 
UC-10078 


FOCAL BLACK ~ 
UC-10084 
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UNDERCOATER 

UC-10085 










SLOW THINNER 
UC-10086 
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COLORS 









FOCAL 

DARK GRAY 

UC-10082 


FOCAL BEIGE 
UC-10079 


\ FOCAL RED 
\ UC- 10080 


\ FOCAL ORANGE A 
\ UC-1008T M 





WITH the wide variety of materials 
being fabricated in various industries, 
one or two focal colors would nor be sufficient 

to meet ever) situation. For this reason. 
Pittsburgh has developed the ten focal colors 

illustrated a box e. 

Note that while these focal colors come 
forward. they do not "hit you in the eye." 
rhev dr\ to an eggshell sheen which diffuses 
light and eliminates objectionable glare. This 
is important, since glossy colors which cause 



light to bounce back would lead to eyestrain. 

Pittsburgh Lavax Machinery Enamel, in 
which Vista Green and these ten focal colors 
are available, is designed to produce a most 
practical, quick drying, durable finish for use 
on machinery and other factory equipment 
Jt is tough and resistant to softening from oil 
or grease. It has exceptional adhesion and will 
withstand expansion and contraction of 
caused by the changes in temperature common 
to such equipment. 
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the Pittsburgh FOCAL COLOR SELECTOR 
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Vf KUliu Gray used on ma- 
chine brings about a neutral 
monotone. There is no distinc- 
tion between critical and non- 
■ parts of machin* 

causes 
it to blend with background. 



Dt I I LK Through the use ot 
Vista Green the non-critical 
parts of machine have been made 
to recede, but incorrect focal 
color fails to afford proper con- 
trast between machine and ma- 
terials being processed. 



Klun I Here the right fo^al 
color 'and it may be one of 

main results in proper contrast 
between machine and material 
being processed, emphasizes the 
critical parts while Vista Green 
causes the non-critical parts 
to receed. 



the Pittsburgh FOCAL COLOR SELECTOR 



Ever) Pittsburgh representative is equipped with this 
Selector. It simplifies the problem ot selecting the right 
focal color for any given machine. 

Vista Green is the color generally recommended for 
the non-critical parts of the machine. 

Selection of the proper focal color is made by placing 
the various focal color panels back of the V 



so that focal colors are visible through the opening in 
the Vista Green panel. 

A small piece of the material being fabricated should 
then be placed across the opening in the Vista Green 
panel. The focal color giving the right double contrast 
with the color of the material and the body color of the 
niachine is the proper focal color to use. 
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Applied to 

WALLS and CEILINGS 



/^QLOR not only has a physiological 
effect on the worker's eyes and body 
— it also has a psychological effect on his 
mind. One color can give a man a feeling of 
"lift." Another can send him into the blues. 
Still another has a " disturbing' ' effect. 



Cheerfulness plus restfulness — plus 
good visibility — is the fundamental aim 
of Color Dynamics. On this and the fol- 
lowing pages, a few of the broad con- 
siderations that guide our representative 
when he prescribes colors for walls and 
ceilings are touched on briefly. 



1 — MORALE-BUILDING SURFACES 
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ALL other things being equal, almost 
everyone feels a bit more light- 
hearted on a sunny day than when the 
skies are overcast. Yet many factories use 
colors on walls and ceiling which give 
the impression of a perpetual cloudy day. 

Cheering up such an interior is ex- 
tremely simple for a Pittsburgh representa- 
tive. He recommends colors that su: 
sunlight. 

In factories where the temperature^ 
must necessarily be high, Color Dynamics 
calls for cool colors to act as mental and 
emotional stabilizers. On the other hand, 
warm shades are advisable where low 
temperatures must be maintained. 



2 — EYE-REST SURFACES 

Certain walls stand directly in front of machines. 
They are constantly in the worker's field of vision 
and are glanced at frequentl) in the course of 
the day. 

It the machine is dark and the wall light — or 
vice versa — the eye has to make a quick adjust- 
ment. The energy required to make this adjustment 
a few times is slight but multiply it by several 
hundred during the course of the day and you have 
a very common source of eye-strain. For this 
reason, eye-rest surfaces should have approximately 
the same general tone of color though not neces- 
sarily the same color as the one the worker sees 
when h is onccntrating on his work. 

Furthermore, the human eye that has seen an 
exu olor compensates by seeing the com- 

pliment. u\ shade of that color when the glance- 
shifts to any light-colored surface. For instance, 
a worker on a red plastic will see green for a few 
n he looks up at a white wall. This 
produces a slight feeling of mental confusion 
whk li ma) gradually impair his efficiency. The 
logical way to eliminate this difficulty is to paint 
the wall the complimcntarj green of the red 
plastii This is the most natural relief to the eve 
that has " seen red." 



3 — RECEDING SURFACES 

It is advisable to make certain surfaces "recede" 
st) that i Ik \ do not call themselves to the attention 
of the worker. For example, a ceiling filled with 

r, wires, and pipes gh 
cffcci oi visual clutter seems to ""hear down" 
►rkcr. In cases where direct lighting is 
us^d and reflected light from the ceiling is of little 
or no value, a ^olor tik Blue gn 

ipp, li ightness and helps make the dis- 

ng ceiling seem to recede thus giving the 
worker m Qt Space and air to work in. 



4— REFLECTING SURFACES 

When indii d, colors with very 

high reflectance qualitic ir the 
ceiling. 
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Applied to FLOORS, AISLES and 



IN the small, old-fashioned factory, 
where material was distributed and 
work collected by hand trucks, the worker 
who stepped back too far into the aisle 
did not run into danger. 

Bur in the modern plant, frequently 
covering many acres of floor space, with 
motorized trucks which are speeded up 
these days, traffic lanes are a real menace 
to careless employees. They present the 
same problems as city streets. 

Not only must workers be protected 
st their own thoughtlessness but also 
truck operators should not be continually 
worried over the possibility of collisions. 
Otherwise they are likely to reduce the 
speed (y\ their trucks — with a consequent 
lowering of efficiency 



COLOR SIGNALS 

We recommend that all aisles and traffic 
lanes be clearly marked. This is done bv 
painting the entire width of the aisle in a 
contrasting color to the body of the floor 
or by laying down thick stripes of a vivid 
color to serve as boundary lines. This will 
act as a warning to the worker that he is 
"in the street" and should be on the alert 
to avoid a "traffic accident." 

At the same time, the automotive equip- 
ment should be painted in "Danger Signal* ' 
colors with high visibility to warn 

workers of their approach Colors of this 
same type should be used on cranes and 
overhead conveyors winch dip down to 
chest height or lower at certain stations 
Movable bins used to collect or distribute 




MOBILE EQUIPMENT 



material should also he treated with colors 
that shout for attention. The inside of the 
bin should be given a color which makes 
it easy to see just how much material has 
been put in the bin. 

REFLECTIVE FLOORS 

Under certain circumstances, the under 
portions of products being fabricated, re- 
quire more illumination. An example is an 
airplane wing where good visibilin is 
essential below as well as above. Similar 
conditions generally prevail in the fabri- 
cation of all large objects, which cannot 
be readily turned for better observation. 

The remedy here is to increase the reflec- 
m ir\ oi the floors, thus gaining the bene- 
fits of proper Light diffusion to the under 
side of the product being worked upon. 
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Let a PITTSBURGH 








help you apply 



Color Dynamics is a science nor a 
rulc-of -thumb method. Pittsburgh 
representatives have the special train- 
ing which qualifier them to apply the 
princ i pies of Color D\ namics to ever] 
type of factory. If vou would like 
e of them to make specific recom- 
mendations for .m\ parr of your 
plant, si mpl\ fill m the p St ^aix\. 
\ consultaf ion costs \ ou nothing au^\ 
- not obli gat t you in anj degree 

I l\ ing ( olor Dynamics to your 
plant does nor mean throwing out 
■ ur present lighting sj stem or 
making expensive changes in it. The 
Fin sburgh representat i ve will show 
ion how to use color to bring out thi 
best m the lights now installed in 
you\ factory. 

IS) w \i\ to tCSl the v.ihdn \ 

( olor 1 )\ namics j^ to rci >aint one 

two machines in accordance with 

principle of double contrast out- 

s 1 1 and i y Check the 

« and .iltcr" out put ol the 



^ 



REPRESENTATIVE 





j J in your plant! 



workers at these machines. Get their 
personal reactions to the change. Then 
decide whether or not it will pay 
you to apply Color Dynamics on a 
broad scale in your plant. 

But please recognize that this is 
but a limited test. The painting of 
isolated machines or odd pieces of 
equipment, while serving to prove 
certain Color Dynamics principles, does 



not completely demonstrate its efficaC) . 

Only when machines, walls, ceil- 
ings, floors, dollies, jigs, bins and 
whatever else is used in a given area 
are painted according to the rules of 
Color Dynamics is it possible to re- 
duce eye fatigue to a minimum and 
obtain the benefits accruing from con- 
tinuity of employment, efficiency of 
operation and quality of production. 
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COLOR DYNAMICS 



VITOLIZED OIL 

The same forward-looking spirit which caused 
Pittsburgh to work out the new science of 
Color Dynamics is also responsible for improv- 
ing the protective qualities of Pittsburgh 
Paints. Pittsburgh scientists have developed 
"Vitolized Oils" — one of the most important 
advances in paint-making of our time. 

When enriched with "Vitolized Oil," paint 
gains in ruggedness and durability. Test No 1 
at right shows how the "Vitolized Oil" in 
Pittsburgh Paint remains in the paint film 
instead oi soaking away into the surface be- 
neath. Because siuh a high percentage oi its 
original oil content is retained, the paint film 
stays LI\ 1 . tough d\^^ elastic. Thanks to this 
extra elasticity, Pittsburgh Paints are better 
able to resist the cracking dn^\ peeling that occur 
in ordinary paints when the surface expands 
or contracts or is subject to constant vibrations. 
The life of the job is prolonged and cost-per- 
year-of-service is reduced to a minimum. 

Note how ordinar) oil left is absorbed into 
the surface below. "Vitolized Oil" fright 

used in rlie Pittsburgh Wall hide System re- 



plus 



& 



mains in the paint film, keeping it tough and 

elastic — live . . . enabling it to expand and 
contract with the surface over which it is 
applied. Thus Pittsburgh Paints are better able 
to resist extremes oi heat and cold without 
peeling or cracking. 
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VITOLIZED OIL KEEPS PITTSBURGH PAINTS 
LIVE, TOUGH AND ELASTIC 
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STRUCTURAL MAINTENANCE 



The modern industrial plant, under today's 
strenuous operating conditions, is confronted 
with the increasingly important problem of 
satisfactory maintenance. If production is to 
meet demand, every part of a plant from front 
office to shipping department must be main- 
tained in 100 percent performance condition at 
all times. And no type of maintenance is of 
greater importance than the painting of walls, 
floors, ceilings, machinery, and equipment 
essential to steady production. 

Because satisfactory painting in industrial 
plants presents many complex problems, 
Pittsburgh Plate Glass Company developed 
and ofFers to industry the "Paint Engineering 
Service" described below. 

WHAT IT IS 

This service consists of a careful, detailed 
examination of your plant by paint specialists 
at which time the requirements and conditions 
of each paintable surface are studied. From the 



collected data specific recommendations appli- 
cable to your plant will be prepared. These 
recommendations will cover specifications for 
preparation of surface, product selected to meet 
the requirements, color best adapted to the 
operations and conditions, painting procedure 
and finally suggestions for maintenance of the 
work after completion. This service is ren- 
dered without cost. The survey results are 
put into a "Blue Book Binder" and the plant 
superintendent is furnished with sufficient 
copies for the use of his maintenance crews 

In the maintenance field, there are endless 
problems involving structural preservation, 
sanitation, hygiene, and production efficient v 
which can most successfully be solved through 
the Technical Laboratories of the Pittsburgh 
Plate Glass Company. 

The services of our paint specialists and our 
color consultants are available to any manu- 
facturer, plant superintendent, engineer, or 
architect. 
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PITTS B U KG H 
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GENERAL OFFICES — GRANT BUILDING, PITTSBURGH (19), PENNSYLVANIA 

Distributing Warehouses in 150 Principle Cities 
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